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LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts . 
No notice is taken of anonymous communications.\ 

Nebulous Star in the Pleiades 

A short paragraph in a recent number of Nature (vol. xv., 
p. 244) on the nebulous star in the Pleiades appears to call for 
a few remarks. With reference to the supposed difficulty of 
seeing with very large instruments a faint nebulosity in dose 
proximity to a bright star, I may say, that the words of my 
assistant, quoted in the paragraph referred to, viz., “The 
Merope nebula is never perceived with Lord Rosse’s telescopes,*' 
are perhaps a little too strong. 

The entries relative to this object are five in number. In 
February, 1871, “Examined under very favourable circum¬ 
stances ; no nebulosity seen.” August, 1872, “ Examined Merope 
for Tern pel’s nebulse ; not a trace of nebulosity visible.” (Both 
the above with the 3-foot reflector.) October, 1872, “Tempel’s 
variable nebula not found; sky clear.” September, 1873, 
“Nothing seen; much false light in field.” December, 1875, 
“ Examined Merope in consequence of M. Tempel’s letter {Ast. 
Nach. f No. 2,045) J no nebulosity seen ; only same little false 
light as around the other bright stars; sky very misty.” 

It may be expected h priori that imperfections of a certain 
class, such as dust and other opaque substances, will interfere 
more with the action of a speculum than of an object-glass in 
searching for faint nebulosity near a bright star, inasmuch as in 
the former they will throw back and disperse over the field light 
which would otherwise have contributed to form the image of 
the star ; whereas in the latter they will cause a general darken- 
ing by intercepting a certain percentage of light from stars and 
sky alike. It may therefore still be possible that under peculiarly 
favourable atmospheric conditions, and with a speculum just re¬ 
polished, we may still be able to detect the nebulosity, but it 
appears far more probable that we must look for an explanation 
of the difficulty of seeing the nebulosity to the comparative 
smallness of 'field of so large an instrument, which in general 
prevents the simultaneous comparison of the star under observa¬ 
tion with neighbouring ones, and of a nebulous sky with an 
adjacent part free from nebulosity, so well as with a smaller 
telescope, and to the greater brilliancy of the image of the star 
while the nebulosity about it is only as bright as in the smaller 
telescope. From D’Arrest’s remarks, quoted in Nature, it 
appears that such objects are seen with much difficulty with a 
large refractor also. I have myself noticed, particularly in work¬ 
ing with the six-foot reflector on the great nebula in Orion, that 
the fainter parts of the nebulosity, whether or not in the vicinity 
of bright stars, could best be seen with a finding eye-piece of 26' 
field, of too low magnifying power to utilise more than two- 
thirds of the diameter of the speculum, and with my eighteen- 
inch Newtonian, the very faint nebulosity on the preceding side 
of the nebula could be much better traced. 1 

The absence of symmetry of the nebulosity round the star, as of 
that round t Orionis, should, however, enable real nebulosity to 
be more easily distinguished from false light than in other cases. 
The more southern position of M. Tempel’s observatory probably 
gave him some slight advantage. 

It appears to be in the detection of minute stars and the exa¬ 
mination of small details, where they exist, rather than in the 
search for faint diffused nebulosity, or nebulosity round stars that a 
large anerture gives so great an advantage. Rosse 


“The Movement of the Soil-cap” 

Under the above heading Sir C. W. Thomson gives an inter¬ 
esting account of the “ stone-rivers ” of the Falkland Islands in 
a recent number of Nature (vol. xv. p. 359), and attributes 
their origin to a general movement of the “ soil-cap,” Nothing 
can be clearer than his explanation of the mode in which the 
quartzites weather and break up on the hill-slopes, and one can 
quite understand how the resultant debris is gradually brought 
down into the valleys by the agents of change he refers to. But 
it is hard to see how these agents, after having got the dlbris 

1 P.S.-—Although the faint diffused nebulosity preceding the nebula jn Orion 
can in general scarcely be detected by any gradations of light within the 
limits of the field, the general luminosity of the field increasing up to the 
nebula is strikingly apparent in the six foot. 


down into the valleys, can subsequently spread it out into wide 
sheets, reaching “from a few yards to a mile or so in width,” 
and resembling at a distance glaciers that seem as if descending 
from the adjacent ridges. The stones, as Mr. Darwin tells us, 
j are not thrown together into irregular piles, but are spread out 
into level sheets or great streams.” Sir C. W. Thomson is 
apparently of opinion that these great streams of stones move en 
masse down the valleys, as “ earth-glaciers,” and he refers to the 
occurrence in Scotland of certain phenomena which seem to him 
to indicate similar movements of the “soil-cap.” Geologists 
who have worked much in hilly countries, will readily recognise 
the truth of his descriptions—indeed the appearances to which 
he calls attention are quite common in such districts as the 
Northern Highlands and Southern Uplands of Scotland. The 
soil and rock-rubbish which are found resting upon our hill- 
slopes, and the bending-over of the truncated ends of the 
underlying vertical or highly-inclined strata are of course the 
results of atmospheric action. Rain or thawing snow filters 
into joints and crevices, and insinuates itself between bedding- 
planes, and frost tends to force these apart—the loosened 
rock moving in the line of least resistance, that is, down hill. 
At the same time both solid rock and detached fragments 
“ weather,” and thus grit and soil gradually form, while in like 
manner this gradually-forming “soil-cap ” being itself acted upon 
by frost, is forced in the same way to move down the slope, a 
movement which is of course aided by a vis a tei'go , the weight 
of the descending mass. Partly in this way, and partly by the 
direct action of rain, which not only washes the particles down, 
carrying away surface after surface, but sometimes soaks the 
loose “ soil-cap ” to such a degree as to cause the entire accumu¬ 
lation to “flow,” whole hilt-sides become swathed in mantles of 
soil and debris. But it is difficult to believe that an experienced 
observer would be puzzled to discriminate between such rubbish- 
heaps and true glacial moraines. Arrived at the foot of the 
slope, the rock-rubbish accumulates there, unless there be some 
stream at hand to denude it, and to sweep its materials, in the 
form of gravel, sand, and mud, down the valley. There are 
many good grounds, however, for believing that much of that 
“surface-wash” of soil and rock-rubbish which cloaks our hill- 
slopes to a depth sometimes of many feet, dates back to a time 
when our climate was considerably colder than it is at present, 
and that, while it was accumulating, local glaciers occupied 
many of our mountain-valleys. Putting aside “screes” and 
debris- slopes generally, I must say I have never seen any indica¬ 
tion of that movement en masse of the soil-cap upon which Sir 
Wyville insists ; and I hardly think many geologists will agree 
with him that it is “ almost self-evident that wherever there is a 
slope, be it ever so gentle, the soil-cap must be in motion, be 
the motion ever so slow; and that it is dragging over the surface 
of the rock beneath the blocks and boulders which may be em¬ 
bedded in it,” &c. Soil, as we all know, is always travelling 
from higher to lower levels, but this movement consists for the 
most part in the mere sweeping downwards of its component 
particles by rain and surface-drainage. It is true that the expan¬ 
sive power of frost, and the action of vegetation as described by 
Sir Wyville, may force a certain proportion of a soil-cap en masse 
down a gentle slope, but these influences will affect only an in¬ 
considerable stratum ; and, besides, the movement thus caused 
will be so trifling that the mere surface-action of rain would 
suffice to carry away the whole soil, particle by particle, 
long before the power of frost could have moved it 
bodily more than an inch or two. In reading the ac¬ 
counts of the wonderful “ streams of stones ” in the Falk¬ 
land Islands, one is strongly reminded of the great moving 
masses of debris in certain valleys of the Rocky Mountains, as 
described by Dr. Hayden, and to surmise that the stone-rivers of 
the Falkland Islands may possibly be of the same nature. Dr. 
Hayden tells us that entire valleys are “ covered thickly with 
earth, filled with more or less worn rocks of every size, from that 
of a pea to several feet in diameter. The snow melting upon 
the crests of the mountains, saturates these superficial earths with 
water, and they slowly move down the gulch much like a 
glacier. This is another process of grinding the underlying 
rocks, smoothing, and grooving them.” But he apparently £ finds 
no difficulty in distinguishing between such “ earth-glaciers,” and 
the moraines left by those gigantic ice-rivers, which, according to 
him, flowed down the valleys of the Rocky Mountains during 
the glacial period. Suppose now that owing to some change of 
climate these earth-glaciers were no longer to be saturated with 
water to such an extent as to cause them to flow en masse t it is 
evident that the loose soil of which they are partly composed 
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would then be gradually removed by the action of rain and 
running water, while the angular blocks and debris would remain 
for a very much longer time, until eventually they crumbled 
down and were carried away in the form of gravel, sand, and 
mud. As far as one can judge from descriptions, the “ stone- 
rivers ” of the Falkland Islands seem to present very much the 
appearance which such dessicated earth-glaciers might be ex¬ 
pected to assume, after their finer materials have been abstracted. 
The possibility that considerable masses of loose materials, such 
as a “ soil-cap,” may have moved en masse, has before now 
attracted the attention of some observers. Mr. Robert Mallet 
contributed a paper on the subject a number of years ago to the 
Journal of the Dublin Geological Society (see vol. v.) ; and in 
the Jahrhich der k.k. geologischen Reichsanstalt, vol. xxii. p. 
309, will be found an article by Theodor Fuchs, treating of the 
same subject. James Geikie 

Geol. Survey, Perth, N.B. 

Government Grants to Science 

In that part of the article in last week’s Nature on “ Govern¬ 
ment Grants ” which relates to the grant which has been for 
some years annually voted for pathological inquiries under the 
direction of Mr. Simon, a statement is made concerning myself, 
which I fear may convey a false impression as to the relation in 
which I stand to the Medical Department of the Privy Council. 

Will you allow me to say that that relation is limited to the fact 
that the pathological investigations in questionare conducted at the 
Brown Institution by my friend and colleague, Dr. Klein, who de¬ 
rives his commission directly from their lordshi ps. I may take the 
opportunity of adding that the directors of the institution, of 
whom Mr. Simon is one, are as anxious as I am myself that its 
resources should be available, not only for this, but for all other 
purposes connected with the advancement of pathological 
science. 

In former years, as your readers no doubt know, I have myself 
undertaken numerous investigations for the department, the last 
occasion occurring in 1875, but for some time past other and 
equally important duties have rendered this impossible. 

March 5 J. Burdon-SandeRson 


Tints and Polarisation of Moonlight in Eclipse 

The gradation of the coloured tints on the moon’s surface 
during total eclipse was seen here most clearly last Tuesday. 
At the middle of the eclipse the surface seemed to be obscured by 
a dusky disc surrounded by a broad bright copper-coloured rim, 
of uniform width, following the outline of the moon’s edge. Just 
before totality ceased the surface presented the appearance of a 
series of coloured crescents having the centres of their boundaries 
on the line joining the point where ordinary light would soon 
appear to the moon’s centre. 

The order of colour was bright sea-green at the edge, followed 
by a pale golden tint, then copper tints, deepening to a dusky red 
or peach-bloom. 

The explanation of these effects of sunlight in its passage 
through the earth’s atmosphere will be found in Herschel’s 
Astronomy, §§ 421-4. 

The sky generally was free from any but very transparent 
clouds, and the air keen and frosty with steady breeze. 

Shortly before the middle of totality I examined the light from 
the moon’s surface by means of a double-image prism (made for 
solar eclipse' work by Mr. Ladd) outside the eye-piece of a tele¬ 
scope with a 3'J inch object-glass. On turning the prism round, 
with its front surface perpendicular to the axis of the telescope, 
the two images of the moon, in the parts where they did not 
overlap, appeared to brighten and darken alternately, inter¬ 
changing intensities. The cycle was completed in course of 
revolution through 180°. This is conclusive as to the polarisa¬ 
tion of the light received from the moon during total eclipse. 
I was unable to determine the character of the polarisation. 
There will be another total eclipse on August 23, for which I 
hope to be better prepared. A. Freeman 

St. John’s College, Cambridge, March 1 


I he Patenas or Grass Lands of the Mountain Region 
of Ceylon 

Everyone who has travelled through the Central Province of 
ey on must have been struck by the occurrence, apparently 


without sufficient cause, of tracts of grass-land varying from a 
few perches to hundreds, and sometimes thousands, of acres in 
extent, in the midst of otherwise interminable jungle. This land 
is exceedingly poor ; almost without exception it is worthless to 
the coffee-planter for purposes of cultivation, and. incapable of 
supporting any vegetation except its own acrid mana grass (An. 
dropogon schtznanlhus) and a few stunted specimens of Careya 
arborea and JZmblica officinalis. Yet on all sides of it will pro¬ 
bably be found a rich forest vegetation that grows luxuriantly 
up to the very edge of the grass, where it terminates abruptly 
without any dwarfed or stunted undergrowth on the border-line 
to show that the soil gradually changes from a fertile to a sterile 
character. Sir Emerson Tennant, in seeking for an explanation 
of this curious phenomenon, appears to have been completely 
baffled, for he suggests nothing beyond what is contained in a 
quotation from Humboldt in reference to the grassy plains of 
South America, where that great traveller speaks of the destruc- 
tive custom of setting fire to the woods when the natives want 
to convert the soil into pasture. One reason, which seems to 
be quite conclusive against this explanation being applied to the 
grass-lands of Ceylon, is that cleared forest-land, however 
neglected and impoverished, does not run into grass such as is 
found on these Patenas, but into a dwarfish jungle called 
“ chena,” and then again, after a considerable period of time, 
into forest . Besides, it very frequently happens that these grass¬ 
lands are the very last pieces of ground that one would expect 
the natives to select out of the forest to bestow labour on in 
clearing and burning. Another and minor argument against 
this view is that the natives, whose traditions extend back for a 
considerable period of time, can give no account of the origin 
of Patena-lands, as no doubt they would be able to do if their 
ancestors and themselves were the cause of their existence. Other 
causes, therefore, than that of human agency must be sought for. 
One of these I believe 1 discovered during my residence in 
Ceylon, and I should be glad to learn whether any of the readers 
of Nature have noticed the same in any part of the gneiss forma¬ 
tion of Southern India, or indeed in any extensive gneiss formation 
within or without the Tropics. How far this particular cause 
operates in other instances than the one presently to be men¬ 
tioned I am unable to say, but I am inclined to the belief that 
although it does not hold universally, it nevertheless holds pretty 
generally in the case of the larger patenas. It must be remem¬ 
bered that the mountain region of Ceylon is entirely a gneiss 
formation, very much dislocated during upheaval, ancl consisting 
at the present time of exceedingly deep valleys and precipitous 
mountain ranges. In this gneissic series occurs a band of half- 
formed quartzite several hundreds of feet in thickness, to which my 
attention was first attracted by noticing that below it, i.e., where 
its debris accumulated, nothing but patena was to be found, 
whilst above, where the ordinary gneiss rocks were in a state of 
disintegration, the jungle and coffee was of a most luxuriant 
character. This band of quartzite stands out from the ordinary 
gneiss cliffs in the valley leading from Pussellawa to Ramboda, 
about twenty miles south of Kandy. It extends for about five 
miles in the form of a cliff, broken through here and there by 
ravines. Its upper surface, beginning at an elevation of 4,500 
feet on the Helbodde coffee estate, dips under the main water¬ 
fall at Ramboda, and disappears under the ordinary gneiss at 
an elevation of about 3,000 feet above sea-level. This rock 
weathers very black, and is distinguishable at a distance of 
several miles from the ordinary gneiss above it and in its 
neighbourhood. It seems to disintegrate into little else than a 
quartz sand impregnated with iron and entirely incapable of 
supporting the usual forest vegetation with which the district, 
except in this particular spot, abounds. I have been informed 
that in the extensive patena district of Ouvah, which, roughly 
speaking, is a plain almost surrounded by mountains, a few 
miles south of the district just mentioned, and separated from it 
by the loftiest mass of mountains in the island, the same 
quartzite formation occurs, but not having had an opportunity of 
visiting and examining it, I am unable to say how far this infor¬ 
mation is to be relied on. When one remembers how very ex¬ 
tensively the gneiss is broken up throughout the whole of this 
mountain region of the Kandyan province, it seems not improb¬ 
able that other patenas, especially the larger ones, owe their 
origin to the cropping out of this quartzite band, although it is 
difficult, probably impossible in many cases, to determine that 
such is the case. 

R. Array 

Oxford 
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